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ABSTRACT 
There are 63 species of the Family Scorpaenidae found 
in the marine waters of California. Rockfish, genus Sebastes 
account for 58 of these species. Except for a few stocks in 
inshore waters and adjacent to  ports, these species are not 
presently fu l ly  exploited 
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THE STATUS OF THE ROCKFISH RESOURCE AND ITS MANAGEMENT 
by 
Daniel J. Miller and James E. Hardwick 
Family Scorpaenidae, or  scorpionfishes,  is  one of t h e  l a r g e s t  inhab- 
ing marine waters of Cal i fornia .  This family has represen ta t ives  of four  
genera l i v i n g  i n  Cal i fornia  waters: two species  of hornyheads, SebastoZobus, 
one species  each of scorpionf i shes ,  Scorpaena and Scorpaenodes, and 58 
rocldishes ,  g e m s  Sebastes, Some r o c M i s h  a r e  found i n  shallow water while 
o t h e r s  have been taken from 3,600 f e e t .  Rockfishes a r e  of major importance 
t o  commercial and spor t  f i s h e r i e s .  
HISTORY OF THE COMMERCIAL FISHERY 
Commercial f i s h i n g  f o r  rockf i sh  commenced a s  e a r l y  as 1875. P r i o r  t o  
World War 11, landings averaged a b w e  5 m i l l i o n  l b s ,  with a high of 8.2 
mi l l ion  l b s  in 1918 and a low of 1.4 m i l l i o n  i n  1942. During t h i s  period, 
t h e  harvest was heavily influenced by market demand, and most of t h e  f i s h  
were landed i n  c e n t r a l  Cal i fornia .  The f i s h e r y  was conducted aboard small 
two- t o  three-man boats  using long l ine  gear and f  i sh ing s p e c i f i c a l l y  f o r  
rockfish.  The leading species  i n  landings a t  northern Ca l i fo rn ia  p o r t s  
was black rockf ish ,  Sebastes metanops; i n  c e n t r a l  Cal i fornia  it was 
bocaccio, S. paucispinus, and t h e  chi l ipepper ,  S. goodei; and i n  southern 
Cal i fornia  it was vermilion rockf ish ,  S. miniatus. 
Increased demand during World War I1 and t h e  in t roduct ion of t h e  
balloon t r a w l  net  i n  northern Cal i fornia  i n  l a t e  1943 r e s u l t e d  i n  a rapid 
expansion of t h e  f i she ry .  Canary rockf ish ,  S. pinniger, replaced black 
roc ld i sh  a s  t h e  leading species  landed i n  northern Cal i fornia ,  and bocaccio 
and chil ipepper became t h e  two most important rockf i sh  landed a t  Santa 
Barbara. These t m  species  have a l w y s  been t h e  leading rockf i sh  i n  t h e  
cent ra l  California catch. 
Total landings increased to  I3 mill ion l b s  i n  1945, and then declined. 
The 1945 peak i n  production mainly ras due t o  incidental  catches landed 
in northern California by o t t e r  trawlers f i sh ing  f o r  f l a t f i s h .  By 1958 
landings were a t  an all-time high (18 mil l ion lbs )  and Monterey was the  
major rockf i s h  port. Some o t t e r  t rawlers  were f i sh ing  specff i c a l l y  f o r  
rockf ish. 
Anma1 landings averaged less than 10 mill ion l b s  between 1961 and 
1969 a s  a r e s u l t  of declining landings a t  Monterey. Overfishing may have 
caused t h i s  decline. Increased landings since 1969 and an increase i n  
the s i z e  of f i s h  caught suggest that f luctuat ions  i n  ava i l ab i l i t y  and 
changes in year-class abundance a l so  a r e  important. 
Rockfish are caught by hook and l i n e  i n  southern and cen t ra l  Calif- 
ornia. This f i shery  harvests many f r e s h  f i s h  market species, although 
a few boats mainly seek rockfish.  Rockfish became important t o  Monterey 
g i l l  net fishermen i n  1968, The primary species caught was blue rock- 
f ish,  Sebastes mystinus, with lesser quant i t ies  of o l ive  rockfish, s. 
serranoides. These species were taken i n  w i n t e r  from within the 40 fathom 
curve by fishermen whose primary income was derived from f i sh ing  squid and 
salmon during the  spring and summer. A law passed i n  1971 prohibi ts  the 
use of g i l l  ne t s  t o  take rockfish within the 40 fathom curve between Moss 
Landing and Ikarricane Point i n  Monterey County. G i l l  ne t s  a r e  now fished 
during the  winter between Monterey and P t ,  %r,  where they take primarily 
yellowtail  rockfish, S. f & m a s  and lesser quant i t i es  of o l ive  rockfish 
and bocaccio . 
Unnarketable rockfish caught i n  trawl ne ts  a r e  landed a t  Santa Barbara, 
Morro Bay, Fort  Bragg, and Eureka and a r e  u t i l i zed  f o r  animal food . This 
f i shery  peaked a t  4 mil l ion l b s  in 1960 and averaged over 2 mil l ion l b s  
from 1965 through 1969. Landings f e l l  below 1 m i l l i o n  l b s  i n  197 0 and due 
t o  decreased denand have not returned t o  t h e i r  former level. 
F i sh  are ground whole and then quick f rozen  f o r  u s e  on f u r  farms. 
Spli tnose,  S. diptoproa, darkblotched, .S. mameri, s t r i p e t a i l ,  S. saxicoZa, 
greenstr iped,  S. etongatus, and sharpchin, S. zacentmcs, r o c k i i s h  a r e  sold 
a s  animal food a t  Eureka, For t  Bragg, and San Francisco, The p r inc ipa l  
species  i n  t h e  Morro Bay ca tch  a r e  sp l i tnose ,  s t r i p e t a i l ,  and greenspotted 
rockf i sh ,  S. chtorostictus. 
HISTORY OF THE RECREATIONAL FISHERY 
The Partyboat Fishery 
I n  c e n t r a l  California t h i s  f i s h e r y  c o n s i s t s  of t h r e e  d i s t i n c t  opera- 
t ions ,  i. e. , t r o l l i n g  f o r  salmon, Oncorhynchus sp  . , s t r iped  bass, Roccus 
saxut i l is ,  and albacore,  Thnnus alaZunga; boats t h a t  d r i f t  o r  anchor f o r  
bottomfish (including species  schooling a t  mid-depth o r  a t  t h e  surface);  
and char ter  boats  f o r  u s e  by skindivers.  About 25% of t h e  statewide 
partyboat e f f o r t  is expended from Avila t o  Crescent City (Figure 1). Major 
c e n t r a l  Cal i fornia  bottomfish p o r t s  a r e  a t  Morro Bay and Monterey Bay. 
In  t h e  partyboat ca tch  of c e n t r a l  and northern Cal i fornia ,  rockf i sh  
contributed from 71.7 t o  90.0% of t h e  t o t a l  catch by numbers of f i s h  from 
1955 through 1971 (Figure 2) with salmon, lingcod, Ophiodon etongaizs, and 
s t r i p e d  bass t h e  only other species  cons i s t en t ly  contr  ibu t i n g  s igni f  i can t ly  
t o  t h e  catch.  By weight, rockf ishes  a l s o  dominated t h e  ca tch  (Figure 3)  
contr ibut ing 62.6% of t h e  catch i n  1960 followed by saimon, greenlings 
(including l ingcod),  and s t r iped  bass. Of t h e  top  20 species by weight i n  
t h e  1960 c e n t r a l  and northern Cal i fornia  partyboat ca tch  14 w e r e  rockf ish .  
Of the  top 20 species  by number i n  t h e  s a m e  a rea ,  1 5  were rockf ish .  
Twenty-nine species  of rockf i sh  have been recorded i n  the  c e n t r a l  and 
northern Cal i fornia  partyboat catch.  Of these  blue rockf i sh  and yel lowtai l  
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FIGURE 2.  Annual percent composition by numbers of the 
Avila to Crescent City partyboat a t c h ,  1955-1971. 
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FIGURE 3 .  Total catch and percent composition 
by numbers and weight of the twenty most fre- 
quently recorded species landed by partyboat 
fishermen from Crescent City to Avila, 1960. 
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r o c k f i s h  dominated, con t r ibu t ing  t o  26.9% and 18.2% of t h e  t o t a l  ca t ch  by 
numbers of a l l  spec ie s  and t o  31.4% and 21.2% r e s p e c t i v e l y  t o  t h e  r o c k f i s h  
ca tch .  Yellowtai l  r o c k f i s h  was f i r s t  of t h e  rockf i shes  by weight with 
13.7% of t h e  t o t a l  ca t ch  followed by blue r o c k f i s h  with 11.9% of t h e  t o t a l  
ca t ch  (Figure 4) .  
I n  1966 a survey of a l l  spo r t  methods except sk indiv ing  w a s  conducted 
from San Francisco t o  Yankee Poin t ,  and, except f o r  1965, partyboat  spec ie s  
composition was determined f o r  a l l  p o r t s  from Pr ince ton  t o  Monterey dur ing  
r o u t i n e  spor t  f i s h  surveying from 1962 through 1971. These d a t a  rweal 
t h e  o v e r a l l  importance of b l u e  r o c k f i s h  a t  a l l  p o r t s  and of y e l l o w t a i l  
rockf i s h  a t  a l l  f i s h i n g  areas except a t  A ~ O  Nuwo Is land .  From 1960 through 
1966 t h e  b lue  r o c k f i s h  c a t c h  dec l ined  at a l l  p o r t s .  A t  Santa Cruz t h i s  
spec ie s  made up 52.4% of t h e  t o t a l  ca t ch  i n  1959, but on ly  4.2% i n  1965; 
and at Pr ince ton  t h i s  spec ie s  dec l ined  from 42.6% of t h e  t o t a l  ca tch  i n  
1960 t o  12.1% i n  1964 and 18.2% i n  1966. Comparable d e c l i n e s  a l s o  were 
noted i n  t h e  Morro Bay partyboat  ca tches .  
The sharp rise i n  numbers of r o c k f i s h  landed i n  1958 and 1959 and i n  
r o c k f i s h  catch-per-day from 1957 through 1960 (Figure 5) a r e  due t o  seve ra l  
causes,  i . e . ,  t h e  switch to  bottom f i s h i n g  due t o  s c a r c i t y  of salmon be- 
tween 1957 through 1961; t h e  advent of t h e  multi-hook j i g  f o r  r o c k f i s h  
enabling more e f f i c i e n t  u t i l i z a t i o n  of t h e  inshore aggregate f i s h e s ;  and 
t h e r e  may have been a super abundance of b lue  r o c k f i s h  from 1957 through 
1961. The f i r s t  two reasons  a r e  subs t an t i a t ed  by d a t a ,  t h e  l a t t e r  i s  con- 
j e c t u r e  inasrmch as  spec ie s  composition d a t a  a r e  no t  a v a i l a b l e  p r i o r  t o  1957. 
The d e c l i n e  i n  ca t ch -pe rday  and number of b lue  r o c k f i s h  s i n c e  1958 
i s  p r imar i ly  due t o  o v e r u t i l i z a t i o n  r e s u l t i n g ,  s i n c e  1961, i n  a more or  
less s t a b i l i z e d  rockf i s h  f i s h e r y  with low ca tches  of b lue  rockf i sh ,  s l i g h t l y  
f l u c t u a t i n g  r o c M i s h  catch-per-day, and an  inc rease  i n  t h e  t o t a l  c a t c h  because 
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FIGURE 5 .  Number of to ta l  rockfish landed statewide and .from Crescent City to Avila, number 
of salmon landed statewide and average catch-per-day of rockfish from Crescent 
City to Avila i n  the partyboat catch from 1946 t h ro l~gh  13T1. 
of increased angler days and u t i l i z a t i o n  of new f i sh ing  grounds off  San 
Simeon a d  Point Sur . 
The southern California partyboat f i she ry  is d i s t i n c t .  About 75% of 
t h e  statewide partyboat e f f o r t  i s  expended i n  southern California,  and t h e  
number of boats operating south of Point Arguello is s l i g h t l y  higher than 
t o  t h e  north (Figure 6). Southern Cal i fornia  partyboats a r e  larger  and 
there  are more operations of half -day boats compared to  northern areas.  
I n  southern California,  rockf i sh  has  made up r e l a t i v e l y  less of t h e  
t o t a l  annual catch than t o  the  north, ranging from 9 .OX of t h e  catch i n  
1959 t o  57.2% i n  1956 (Fugure 7 ) .  Howwer, southern California rockf ish  
l a d i n g s  have exceeded those north of Point Arguello s ince  1964. Species 
composition of the  southern California rockf ish  catch has  not  been re -  
corded. However, the  f i shery  extends from shallow areas t o  depths i n  
excess of 600 f e e t  and includes a wide va r i e ty  of species.  North of Point 
Arguello partyboat f ishermen r a r e l y  f i s h  below 300 f e e t  . Rockfishes taken 
i n  southern California but not recorded or  uncomnonly taken north of Point 
Arguello are ca l i co  rockfish,  S. daZZi, t ree f i sh ,  S. serriceps, chameleon 
rockfish,  S. pXZZipsi, cowcod, S. Zevis, Mexican rockfish,  S. rnadomUi, 
honeycomb rockfish,  S. umhosus, bronzespotted rockfish, S. gi  ZZi ,  and 
California scorpionf i sh, Scorpaena guttata. 
The Skiff Fishery 
The cen t ra l  and northern California ski f f  f i she ry  va r i e s  considerably 
between por ts .  I n  1959, rockfish dominated t h e  catch a t  a l l  por t s  except 
Ibmboldt Bay, Capitola, and Moss Landing. More than 70% of t he  
t o t a l  catch a t  Crescent City, Point Arena, Monterey, Cayucos, and Avila was 
rockf i s h  (Figure 8). Blue rockf ish  was t he  most important species comprising 
21.6% of the  t o t a l  catch and 40.0% of t he  rockf ish  landed. A s  i n  t h e  party- 
boats t h e  blue rockf ish  catch declined from 1959 through 1966 i n  t h e  San 
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FIGURE 7 .  Annual percent composition by numbers of the southern 
California partyboat catch, 1955-1971. 
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FIGURE 8 .  Skiff catch composition by numbers of salmon, rockfishes, 
white croaker, lingcod, and a l l  others (miscellaneous), 
Crescent City-Avila, March 1959-February 1960. 
Francisco t o  Monterey area.  A t  Monterey t h i s  species made up 57.9% of t he  
skiff ca tch in 1959 compared to 10.5% i n  1966. The catch-per-hour of blue 
rockfish a t  Monterey from 1959 through 1971 declined from wer 1.0  i n  1959 
t o  0.1 f i s h  in 1966, increased to  about 0.2 fish-per-hour f o r  several  years,  
increased again t o  0.4 f ish-per-hour i n  1970, and then declined i n  1971. 
A comparable decl ine  ms recorded f o r  most other ski f f  po r t s  i n  cen t r a l  
California . 
In  a southern California survey (Pinkas, Oliphant, and Haugen, 1968) 
only 7.6% of the  skiff  catch was scorpionfishes, family Scorpaenidae. Of 
these, about a th i rd  w e r e  California scorpionfish and t h e  remainder w e r e  
rockfish.  The rockfish catch was not  recorded by species. 
The Pier Fishery 
In  1958, a survey of p i e r s  from Point Arguello t o  Oregon showed tha t  
rockfish contributed only 1.3% t o  t h e  t o t a l  catch. 
I n  1966, however, from Princeton Pier  t o  Monterey Pier  juvenile 
bocaccio dominated t h e  p ie r  catch, yielding 61 .I%. of t he  t o t a l  catch by 
rrumbers. Juvenile bocaccio w e r e  so abundant t h a t  of a l l  sportf i s h  taken 
by a l l  f i sh ing  methods bocaccio contr ib t ted t o  26.4% by numbers. These 
exceptiolially heavy concentrations of juveni le  bocaccio have been witnessed 
previously i n  t h e  mid-1950's and t o  a lesser extent  i n  1964, and they cover 
most of t h e  cen t ra l  and southern Cal i fornia  coast l ine .  Ten species of 
rockf ish  were recorded i n  t h e  cen t r a l  Cal i fornia  pier  catch. Only 0.5% of 
t h e  southern California p ie r  catch was scorpaenids with Cal i fornia  scorpion- 
f i s h  outnumbering rockfishes in  t h e  catch. 
Skind iv ing 
Rockfish are most important i n  t h i s  f i shery .  North of Point Arguello 
45.3% of t h e  skindiver 's  catch ms rockfish.  By weight lingcod a r e  by f a r  
the  most important followed by blue rockf ish  and s t r iped surfperch, Eh2bwtoca 
ZateraZis. In al l ,  13 species of rockf i sh  were  recorded i n  the  s k i n d i v e  's 
catch. 
Shore Fishing 
Rockfieh made up 3.5% of t he  shore catch i n  1958-1960; t h e  pr,incipal 
species were blue. rockfish,  black rockfish,  and grass  rockfish,  S. rastreZZiger. 
Twelve species appeared i n  the  shore f i she ry  of cen t ra l  and northern 
California. In  t he  shore f i she ry  of southern California only 0.2% of t h e  
catch was rockfish.  
STATUS OF BIOLOGICAL KNOWLEDGE 
Range 
Scorpionf i shes  carlght off California range from Peru t o  the  Aleutian 
Islands and into  t h e  Bering Sea. While some species occur throughout much 
of t h i s  range, most a r e  limited t o  a small par t .  The adu l t s  of some species 
a r e  found only around rocky shores and r a r e l y  a s  deep as 30 fathoms. Adults 
of o thers  are found offshore i n  waters of increasing depth, some t o  a t  
least 300 fathoms. Greater quan t i t i es  of several  species have been taken 
in recent years because of increased f i sh ing  i n  deeper waters. 
Black rockf i sh  range from Alaska t o  San Miguel Island,  California,  
with centers  of abundance i n  northern California and f r k  Br i t i sh  
Columbia t o  southeastern Alaska. The l a rges t  f i s h  a r e  caught by salmon 
t r o l l e r s ,  and it is the  most comon species taken incidenta l ly  on t r o l l i n g  
gear north of San Francisco. It is  primarily a shallow reef species bt it 
does frequent kelp beds, and occasionally is taken wer deep r e e f s  i n  mid-depth 
and by t r o l l e r s  some dis tance from rocky areas.  
Blue rockfish range from the  Bering Sea t o  Todos Santos Bay, Baja 
California. They a r e  not caught i n  l a rge  numbers south of the  California 
Channel Islands o r  nor th  of Eureka, California.  Their g rea tes t  abundance 
occurs from Avila, San h i s  Obispo County, t o  Bodega Bay, Sonoma County. 
They range in depth from tide pools to  300 f e e t .  Near t h e  inshore kelp beds 
they form loose aggregations o r  ranain  so l i t a ry ,  wandering i n  and about t h e  
kelp o r  swimaing with o l i ve  rockfish,  .yel lowtai l  rockfish,  and kelp rockfish,  
S. ai2mi;rens. In  deeper waters, they form dense aggregates from the  surface 
t o  t he  bottom, ht usual ly  i n  middepth l eve l s  from 60 to  120 f e e t .  
Olive rockf i sh  occur from Crescent City, California,  to  San Martin 
Island, Baja California,  and a r e  found near kelp beds and rocky reef hab i t a t  
down t o  480 f e e t .  Most spor t  catches a r e  made near, and within, kelp beds 
or from schools swimaing a t  50- t o  150-feet deep over rocky r ee f s ,  usual ly  
i n  associat ion with blue rockf ish  and yellowtail  rock£ish. Young o l i v e  
rockfish up to  1.5 inches i n  length have been found i n  stomachs of albacore 
t ha t  were caught more than 100 miles off shore. 
Bocaccio a r e  found from Kodiak Island, Alaska, t o  Sacramento Reef, I- / Baja California,  and l a r v a l  f i s h  have been captured i n  plankton ne t s  a s  
I f a r  as 300 m i l e s  from shore. Migrations and movements of bocaccio a r e  not I understood. Larger f i s h  disappear from t r ad i t i ona l  , f i shing grounds during I winter and re tu rn  t o  t h e  f ishery i n  l a rge  numbers i n  March or  April .  Canary 
I rockf i sh  a r e  found from Dixon Entrance, B r i t i sh  Columbia, t o  Cape Colnet t , I Baja California, and a r e  most abundant from southern Br i t i sh  Columbia to \ northern California.  While they have been taken a t  660 f e e t ,  adu l t s  prefer 
depths between 240 and 480 f e e t .  
Chilipepper range from Vancouver Island,  Br i t i sh  Columbia, t o  Magdalena 
Bay, Baja California,  and a r e  commercially important from Fort  Bragg t o  
Santa Barbara, California.  Adult f i s h  a r e  commonly found i n  waters from 
240 to 1,100 f e e t  deep where there  i s  a hard or  rocky bottom. They a r e  
most ahndant  between 600 and 1,000 f e e t ,  although young of t he  year a r e  
found i n  shallower inshore waters. 
Vermilion rockf ish  a r e  found from Vancouver Island, B r i t i sh  Columbia, 
to  San Benito Island,  Baja California,  a d  occur wer rough rocky bottoms 
t o  a depth of 660 f e e t  . Mature f i s h  a r e  commonly f ourad a t  depths of 120 
to  600 f e e t ,  but younger f i s h  occur i n  shallower m t e r .  Very small speci- 
mens have been taken a t  o r  near the  surf ace a s  f a r  off shore a s  3 50 miles. 
With increasing age, they seek deeper water and mwe from t h e  upper water 
layer s t o  t he  bottom and inshore . 
There i s  considerable evidence t ha t  adu l t s  of some species d o  not 
intermingle over a wide area .  P h i l l i p s  (1964) reported t h a t  running r i p e  
f anale bocaccio and chi l ipeppers  were landed a t  Monterey, For t  Bragg and 
Eureka within t h e  same 3-week period. This indicates  localized spawning 
ra ther  than a common spawning area .  Serological s tud ies  have indicated 
genetic d i f ferences  between rockfish of 3 species,  S. auriculatus, 
S. cawinus, and S. pinniger a t  Monterey and Half Moon Bay. 
Migration 
In  t h e  1967 -71 Central California Mar h e  Sport F i sh  Survey several? 
species  of rockf i sh  were tagged and released i n  t he  Monterey Bay area. 
To date ,  no long-range movements o r  migratory pat terns  have been noted f o r  I 
any inshore rockf i shes  . The shallow water demer s a l  black-and-yellow r o c k 9  
f i s h ,  S. chrysomeZas, gopher rockf ish ,  S. oarnutus, and grass rockf ish  
showed no movements. The bottom dwelling copper rockf ish  appeared to wander 1 
up t o  two miles w e r  deeper reefs  and shelf a r ea s  but seemed t o  be res. identia1 I 
i n  kelp bed areas. Middepth, schooling species  a ~ c h  as blue and o l i ve  rock- 
f i s h  showed l i t t l e  mwement i n  kelp bed a reas  but commonly wandered up t o  a Y 
m i l e  over t he  deeper reef areas.  Tagging s tud ies  on yel lowtai l  rockfish a t  \ 
Luke Bay, Alaska have established the  existence of a home site and homing 
a b i l i t y  from a s  f a r  as 14 miles from t h e  home site. J 
Reproduction 
Reproduct ion  i s  ovoviviparous, t h e  l a rvae  hatch upon r e l e a s e  i n t o  t h e  
water. The l a r v a e  and post-larvae up t o  about 30-50 mm TL a r e  pelagic.  
Juveniles  f o r  t h e  f i r s t  year a r e  found i n  va r ious  h a b i t a t s  depending upon 
the  species. The Inshore rocky a rea  from t h e  t i d e  pool l e v e l  t o  100 f e e t  
including the kelp canopy i s  a major nursery area .  Not only  a r e  young 
inshore rockf i shes  i n  t h i s  a r e a  but juveni les  of deeper forms such a s  
bocaccio, chi l ipepper ,  widow rockf ish ,  S. entmeZas, shor tbe l ly  rockf i sh ,  
S. jordani, vermil ion rockf ish ,  and canary rockf i sh  have been noted i n  t h e  
kelp bed a reas .  Juven i l e s  of most of these species  merely aggregate i n  
t h e  rocky, kelp a reas ,  however, shor tbe l ly  r o c k f i s h  juven i l e s  form dense, 
f a s t  swinrming schools. 
The spawning season i s  from about mid-November t o  mid-March, f o r  blue 
rockfish,  bocaccio, chi l ipepper ,  ye l lowta i l  rockf ish ,  canary rockf i sh ,  
vermil ion rockf ish ,  widow rockf ish ,  darkblotched rockf i sh ,  s t r i p e t a i l  
rock£ ish,  and shor tbe l ly  rockf ish .  Spli tnose rockf i sh  spawn mainly i n  t h e  
spring,  from about February through July .  
During 1950-1956, r o c k f i s h  l a rvae  w e r e  taken throughout t h e  year ,  and 
up t o  300 mi les  from shore, i n  rou t ine  plankton tows off t h e  Ca l i fo rn ia  
coas t .  Plankton hauls  were made from a dep th  of 140 meters  t o  t h e  surface  
but rockf i sh  l a r v a e  seldom occurred a s  deep a s  100 meters . They were found 
in assoc ia t ion  wi th  sardine ,  Sardinops, northern anchovy, Engrau Zis mordm, 
jack  mackerel, !Bachw?As symmetricus, and P a c i f i c  mackerel, Sccmber japonicus, 
eggs and larvae.  Obviously some rockf ishes  spawn during other  months of 
the  year. This is  not  su rp r i s ing  when we  consider t h e i r  w i d e  d i s t r i b u t i o n .  
The number of eggs t h e  l a r g e r  females spawn i n  a season v a r i e s  from 
about 50,000 i n  t h e  shor tbe l ly  rockf i sh  t o  over 2 m i l l i o n  i n  the  bocaccio. 
During spawning, a female of one of t h e  l a r g e r  species  w i l l  produce a 
maxinnrm of about 0.2 t o  2.0 m i l l  ion eggs. In  general ,  t h e  l a r g e s t  f i s h  of 
a species tend t o  r ipen  and spawn earliest. An occasional precocious female 
was encountered. 
Size, Age and Growth 
Rockfish grow slowly canpared t o  many other species. Larger species 
a t t a i n  ages calculated t o  be between 16 and 30 years, 
Maximum weights vary  from 0.6 l b s  i n  t he  shor tbel ly  rockf i sh  t o  at 
least 15.0 l b s  i n  t h e  bocaccio. The l a r g e s t  of t h e  rockfishes,  t he  cowcod, 
a t t a i n s  a weight of a t  l e a s t  32 lbs .  Black rockf i sh  a t t a i n  a length of 
about 22 inches ,  and individuals have reached 13 years old. There have 
been several r epo r t s  of black rockf ish  up t o  26 inches taken by skindivers 
i n  the  For t  Ross-Fort Bragg area.  
Blue rockf i sh  a r e  r e l a t i v e l y  slow growing f i s h .  A t  t h e  end of t he i r  
f i r s t  year, they are 3 t o  3.5 inches i n  length, by t h e  end of t h e  second 
year they a r e  about 6 inches long and requ i re  8 t o  12 years t o  a t t a i n  12 
t o  14 inches t o t a l  length. The mean length  of blue rockf ish  i n  the  spor t  
ca tch of the  1950's was about 14 inches TL; i n  l a t e r  years the  mean 
length  has been around 1 0  t o  11 inches TL a t  most ports .  
In  shor tbel ly  rockf i sh  50% of the  3-year-olds a r e  mature. In  l a rger  
species, ages of 4 to  6 years had t o  be a t ta ined before 50% of a popula- 
t i on  was mature. 
Food Habits 
Food items of blue rockf ish  a r e  mostly planktonic, only a t r a c e  of 
f i s h  was noted. Occasional stomach inspections have revealed most of t he  
middept h schooling species such as o l i ve  rockfish,  yel lowtai l  rockfish,  
widow rockf i sh  a r e  primarily macroplankton feeders.  Bottom forms such as 
gopher rockf ish  and grass  rockf i sh  are primarily bottom inver tebrate  
f eeders with crabs, shrimp, b r i t t l e  s t a r s ,  etc.,  as t h e i r  pr incipal  food 
items, Adult o l ive  rockf ish  and black rockfish i n  kelp beds are predatory 
on smaller f i shes .  Quast ( in:  North and Hubbs, 1968)noted t ha t  o l ive  rock- 
f i s h  preyed on small kelp bed f i shes .  The bocaccio feeds almost exclusively 
on other f i shes ,  changing from a plankton d i e t  before they become a year 
old. 
REGULATION AND MANAGEMENT 
Commercial 
The only regulations t ha t  g rea t ly  a f f e c t  the  commercial rockfish catch 
a r e  those prohibit ing trawling within 3 miles of shore, and a minimum mesh 
r e s t r i c t i o n  of 4.5 inches. Unt i l  1968, i t  w a s  i l l e g a l  t o  possess a trawl 
ne t  south of Ventura County. This i n  e f f ec t  prohibited the  development of 
a trawl f i shery  from por t s  south of Santa Barbara. 
Commercial s e t l i n e s  and longlines a r e  permitted i n  a l l  ocean waters 
of the  S ta te  except the bays of Humboldt, San Francisco, San Pablo, Morro, 
and San Diego, and s m a l l  areas i n  the northern and southern sect ions  of 
Monterey Bay. Also, the waters surrounding Santa Catalina Islands a r e  
closed t o  such f ishing.  Present regulations prohibi t  g i l l  ne t t i ng  f o r  
rockfish within the  40 fathom curve between Moss Landing and Hurricane 
Point i n  Monterey County. 
Fishing by large  Soviet trawlers off Cal i fornia  has occurred s ince  
1967. Such f i sh ing  must be considered i n  t he  management of rockfish re- 
sources. It i s  estimated t ha t  a sustained y ie ld  of 15 t o  20 mil l ion l b s  
of rockfish could be a t t a ined  off  California.  
Sport 
No more than 15 rockfish i n  the  aggregate can be possessed by sport-  
fishermen. One recommendation is  t o  consider es tabl ishing s i z e  limits on 
blue rockfish. This would be d i f f i c u l t  t o  enforce because many fishermen 
cannot d is t inguish black rockfish from o l i ve  and widow rockfish.  P i e r  
fishermen a l so  catch juvenile blue rockfish; many of these fishermen can- 
not iden t i fy  blue rockfish. 
It i s  d i f f i c u l t  t o  determine t o t a l  and f ishing mortali ty of the in- 
shore rockfishes as boats from each port  area a r e  u t i l i z i n g  a d i f fe ren t  
population of f ishes .  There i s  apparently no movement of adul t  inshore 
rockfish between Monterey and Santa Cruz and Between Santa Cruz and 
Princeton, e t c .  Not enough s tudies  have been conducted on the deeper 
water forms such a s  bocaccio and chilipepper t o  determine the presence of 
semi-isolated populations near each por t  area, o r  from where recruitment 
fo r  inshore stocks originates.  
DI S CUSS ION 
Population s i ze  and s t ruc ture  a re  unknown. There is  suf f ic ien t  evi- 
dence t o  ascer ta in  present t o t a l  catch, o r  t o  determine the most desirable 
harvesting ra te .  
Rockfish landings a r e  reported i n  various categories, none of which 
represent the e n t i r e  catch of any one species. There i s  considerable 
var ia t ion i n  species composition from one year t o  another. It i s  neces- 
sary to  continuously sample f o r  species composition i f  accurate catch 
f igures  a r e  t o  be available f o r  each species. This would require more man 
power than now used. The species composition of the set l i n e  and g i l l  
ne t  f i sher ies  i s  not known, 'but is being determined f o r  Monterey. 
Total catch and e f f o r t . f o r  the f i shery  i s  now being determined, but 
the age composition has never been determined f o r  any species. 
L i t t l e  is known of the  d i s t r ibu t ion  of the juveniles of many species 
of rockfish. It is possible tha t  some species may be vulnerable a t  t h i s  
stage t o  one o r  more of man's various a c t i v i t i e s .  
Except f o r  a few stocks i n  inshore waters and adjacent t o  ports,  rock- 
f i s h  resources a r e  not  f u l l y  exploited. Ut i l izat ion of stocks lying offshore 
and a t  g r e a t e r  d i s t ance  from p o r t s  should be encouraged. 
Research Needs 
(1) Determine the  h a b i t a t  requirements of juveni le  rockf i sh .  Emphasis 
should be made on the inshore  shallow rocky a reas  and ke lp  beds* 
(2) Determine the  e f f e c t s  of ke lp  canopy harves t ing  on juven i l e  rock- 
f i s h  aggregations. 
(3)  Map t h e  inshore  reef  a r e a s  t o  depths of 40 fathoms i n  Ca l i fo rn ia  
waters.  
(4) Conduct l i f e  h i s  to ry  s t u d i e s  on y e l l o w t a i l  rockf ish ,  b lack  rockf ish ,  
black-and-yellow rockf ish ,  widow rockf ish ,  and copper rockf ish .  
(5) Develop an aggregate spec ies  populat ion dynamics model f o r  
management . 
(6) Conduct a deep water tagging program t o  determine t h e  movement 
p a t t e r n s  of deep water rockf ishes .  
(7) Sample the  catches f o r  species  and age composition. 
(8) Determine the  d i s t r i b u t i o n a l  p a t t e r n s  of juveni le  rockf i sh  of a l l  
spec ies .  
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1 Table 1. (continued) 
PARTY BOAT SKIFF TOTAL 
Percent C/D Percent C/D Percent Percent 
of of of 0 f of of 
1 Number Partyboat Partyboat Number Skiff Skiff Number Total Pounds Total  
I 
i Angler Days 115,701 - - 121,038 - - 1,410,238 - - - 
X of Total 8.2 - - 8.6 - - 100.0 - - - I 
Total Fish 800,381 100.0 6.9 337,171 100.0 2.8 3,218,146 100.0 4,369,934 100.0 
% of Total 24.9 10.5 100.0 
Rockfishes 
% of Total 
Surf perches 
% of Total 
Salmon 
X of Total 
Lingcod 
X of Total 
White Croaker 
% of Total 
A l l  Others 
% of Total 
25 trace trace 
trace 
1 ,'024 0.1 trace 
0.3 

:: 
X 
*Species found wandering and/or s o l i t a r y  a s  wel l  a s  densely schooled. H 
H 
**Range limits a r e  given only when e i t h e r  northern o r  southern l i m i t  is within Cal ifornia .  I f  t he  species  is present throughout 
California,  no range l i m i t s  a r e  given. 
TABLE 2. (cont'd) 
OD 
I Demersal Species (always o r  o f ten  schooling) 
.I 
w Depth 
Range Limit of Geographic 
W 
Usually Schooling o r  Aggregate Species 
Depth 
Range Limit of Geographic 
VI i n  Feet Range i n  California** i n  Feet Range i n  California** 
0 
Deep Reef Bocaccio* 0-1050 Aurora 600-1800 S t o  San Diego 
(3001+) Bronzespotted 660-960 N t o  Monterey Bank 102-810 N t o  Mad River 
Chameleon 570-900 Newport t o  Monterey Blackgi l l  720-1800 
Chilipepper 0-1080 Bocaccio* 0-1050 
Cowcod 68-1200 N t o  Usal Darkblotched 240-1200 s t o  Cata l ina  Isl. 
Dwarf -red (unknown) San Clemente Isl. Halfbanded* 192-1320 N t o  Pt .  Pinos 
Flag 100-600 Pac i f i c  Ocean Perch 180-2100 S t o  La J o l l a  
Greenblotched 200-1300 N t o  San Francisco Redstripe 300-900 S t o  San Diego 
Greenspotted 160-660 Rougheye 600-2400 S t o  Monterey 
Greenstriped 200-1320 Shortbel ly  O( juv)-930 
Hal fbanded* 192-1320 N t o  P t .  Pinos Shortraker around 1000 S t o  Eureka 
Mexican 660-780 N t o  Pt .  Sur Speckled* 100-1200 N t o  San Francisco 
Pink 250-1200 N t o  San Francisco Spl i tnose 700-1560 
Pinkrose 325-960 N t o  San Pedro Squarespot* 60-600 N t o  Faral lon Isls. 
PY @Y 96-450 S t o  Cortez Bank S t r i p e t a i l  192-1320 
Redbanded 900-1560 S t o  San Diego Widow 0-1050 
Rosethorn 438-1500 S t o  Pt.  Lorna Yellowmouth 462-1200 S t o  Crescent City 
Rosy 50-420 
Sharpchin 300-1050 S t o  San Diego 
Silvergray 300-780 S t o  Santa Barbara 1sl.' 
Speckled* 100-1200 N t o  San Francisco 
Squarespo t* 60-600 N t o  Faral lon Isl. 
Starry 80-900 N t o  San Francisco 
Swordspine 250-1420 N t o  San Francisco 
Tiger 200-900 S t o  Pt.  Buchon 
.I 
Vermilion 0-660 
Yelloweye 150-1200 % 
crl 
